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<< Start of Changes >>
6.2	RRC_INACTIVE state mobility
6.2.0	General
The requirements in this clause are applicable when the UE is configured with timing alignment (TA) validation using cg-SDT-RSRP-ChangeThreshold for transmitting in uplink using CG-SDT as specified in TS 38.331 [13].
The requirements in this clause are applicable for the UE performing small data tranmissions using configured resources as per TS 38.331 [13].
The UE is allowed to transmit using the configured uplink resources provided that the UE is synchronized towards (i.e. using the timing derived using the latest available  value as specified in 38.133 [6] clause 7.1.2) the serving cell prior to transmission. If the UE is not able to obtain the synchronization towards the serving cell then the UE shall drop the small data transmission. The UE determines the small data transmission occasion according to the received CG-SDT configuration TS 38.331 [13].
The normative reference for this requirement is TS 38.133 [6] clauses 5.5.1 and 5.5.2.
[bookmark: _Toc52295875][bookmark: _Toc59027578][bookmark: _Toc69328072][bookmark: _Toc75989709][bookmark: _Toc75992815][bookmark: _Toc76018592][bookmark: _Toc84513658][bookmark: _Toc84514222]6.2.0.1	Minimum conformance requirements for TA validation using CG-SDT
When cg-SDT-RSRP-ChangeThreshold is configured for TA validation based on the RSRP change criterion according to clause 5.8.2 in TS 38.321 [12], the UE is allowed to transmit using CG-SDT using the timing derived using the latest available  value as specified in TS 38.133 [6] clause 7.1 provided that
-	the first RSRP (RSRP1) measurement and the second RSRP (RSRP2) measurements used in the TA validation are valid measurements and, 
-	timing alignment validation for transmission using CG-SDT is valid according to the validation criteria in clause 5.8.2 in TS 38.321 [12].
RSRP1 and RSRP2 are considered valid provided that the conditions in Table 6.2.0.1-1 are met for FR1.
Table 6.2.0.1-1 Valid measurement for FR1
	Measurement
	FR1

	RSRP1
	(T1 – min(640ms, M1*TDRX)) ≤ T1’ ≤ (T1 + min(640ms, M1*TDRX))

	RSRP2
	(T2 – min(640ms, M1*TDRX)) ≤ T2’ ≤ T2



If at least one of RSRP1 and RSRP2 is considered to be invalid based on the above conditions, then the UE shall not validate the CG-SDT using RSRP1 and RSRP2 and shall not transmit using CG-SDT. Additionally, the UE shall not transmit in an CG-SDT occasion that occurs more than 640 ms after T2.
Where:
-	T1 is the time when
-	RRCRelease with CG-SDT configuration (TS 38.331 [13]) is received 
-	the latest TA is received if TA is received while in RRC_INACTIVE state.
-	T1’ is the time when the UE has completed RSRP1.
-	T2 is the time when the UE performs TA validation as defined in clause 5.27.2 in (TS 38.321 [12]) for transmission using CG-SDT.
-	T2’ is the time when the UE has completed RSRP2.
-	TDRX is the DRX cycle length in ms. 
-	M1 the scaling factor as defined in TS 38.133 [6] clause 4.2.2.2.
The normative reference for this requirement is TS 38.133 [6] clause 5.5.3.
[bookmark: _Hlk126936561]6.2.1	NR SA FR1 Configured Grant based Small Data Transmissions (CG-SDT)
Editor's Note: 
· MU and TT analysis is incomplete
· Message contents are either FFS or need to be updated
· Multiple aspects of call setup and test procedure need to be updated
· Applicability needs to be updated
· Some test parameters are still in brackets
6.2.1.1	Test Purpose
The purpose of this test is to verify that the UE properly perform TA validation for CG-SDT transmission in clause 6.2.0.1.
6.2.1.2	Test Applicability
This test applies to all types of NR UE [release 17 and forward], supporting NR SA and [CG-SDT].
6.2.1.3	Minimum Conformance Requirement
The minimum requirements are specified in clause 6.2.0.1.
The normative reference for this requirement is TS 38.133 [6] clause A.6.2.1.
6.2.1.4	Test Description
In the test, UE is configured two CG-SDT configurations at different time. The test consists of five successive time periods, with time duration of T1, T2, T3, T4 and T5 repectively. There is one cell, which is the active NR cell in FR1.  Figure 6.2.1.4-1 shows the variation of the RSRP per time. Prior to the time point TA, the UE shall be fully synchronized to PCell (Cell 1). 
[image: Diagram

Description automatically generated with low confidence]
Figure 6.2.1.4-1: RSRP variation model for NR SA FR1 Configured Grant based Small Data Transmissions (CG-SDT)
Before starting the test at time point TA, test equipment configures RSRP to P0.
At time point TB, RSRP is changed from P0 to P1.
At time point TC, UE expect to receive RRC release with CG SDT configuration and RRC status is changed to INACTIVE status. 
At time point TD, RSRP is changed from P1 to P0.
At time point TE, RSRP is changed from P0 to P2.
Test equipment triggers UL data arrival at UE lower layer at time point TF. 
At time point TH, UE expect to receive a RRC release with CG-SDT configurations.
At time point TI, RSRP is changed from P2 to P3.
Test equipment triggers UL data arrival at UE lower layer at time point TJ.
6.2.1.4.1	Initial conditions
This test shall be tested using any of the test configurations in Table 6.2.1.4.1-1.
Table 6.2.1.4.1-1: NR configuration for NR SA FR1 Configured Grant based Small Data Transmissions (CG-SDT)
	Config
	Description

	1
	15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode

	2
	15 kHz SSB SCS, 10 MHz bandwidth, TDD duplex mode

	3
	30 kHz SSB SCS, 40 MHz bandwidth, TDD duplex mode

	Note:	The UE is only required to be tested in one of the supported test configurations



Configure the test equipment and the DUT according to the parameters in Table 6.2.1.4.1-2.
Table 6.2.1.4.1-2: Initial conditions for NR SA FR1 Configured Grant based Small Data Transmissions (CG-SDT)
	Parameter
	Value
	Comment

	Test environment
	NC
	As specified in TS 38.508-1 [14] clause 4.1.

	Test frequencies
	As specified in Annex E, table E.2-1 and TS 38.508-1 [14] clause 4.3.1 and 4.4.2.

	Channel bandwidth
	As specified by the test configuration selected from Table 6.2.1.4.1-1.

	Propagation conditions
	AWGN
	As specified in clause C.2.2.

	Connection Diagram
	TE Part
	A.3.1.6.1 without fading
	As specified in TS 38.508-1 [14] Annex A.

	
	DUT Part
	A.3.2.3.4
	

	Exceptions to connection diagram
	For 4Rx capable UEs without any 2 Rx RF bands use A.3.2.5.2 for DUT part and A.3.1.8.4 for TE Part
	



1.	Message contents are defined in clause 6.2.1.4.3.
2.	The power levels and settings for Cell 1 are set according to Annex C.1.2 and C.1.3.
3.	The test parameters are given in Table 6.2.1.4.1-3. Supplementary timeline events are given in Table 6.2.1.4.1-4.
Table 6.2.1.4.1-3 : General test parameters for NR SA FR1 Configured Grant based Small Data Transmissions (CG-SDT)
	Parameter
	Unit
	Test configuration
	Value
	Comment

	TDD Configuration
	
	1
	N/A
	

	
	
	2
	TDDConf.1.1
	

	
	
	3
	TDDConf.2.1
	

	BWchannel
	MHz
	
	10: NRB,c = 52
	

	PDSCH Reference measurement channel
	
	1
	SR.1.1 FDD
	

	
	
	2
	SR.1.1 TDD
	

	
	
	3
	SR.2.1 TDD
	

	RMSI CORESET Reference Channel
	
	1
	CR.1.1 FDD
	

	
	
	2
	CR.1.1 TDD
	

	
	
	3
	CR.2.1 TDD
	

	Dedicated CORESET Reference Channel
	
	1
	CCR.1.1 FDD
	

	
	
	2
	CCR.1.1 TDD
	

	
	
	3
	CCR.2.1 TDD
	

	SSB configuration
	
	1,2,3
	SSB.1 FR1
	

	OCNG Patterns
	
	1,2,3
	OP.1
	

	Initial BWP Configuration
	
	1,2,3
	DLBWP.0.1
ULBWP.0.1
	

	Dedicated BWP configuration
	
	1,2,3
	DLBWP.1.1
ULBWP.1.1
	

	SMTC configuration
	
	1,2,3
	SMTC.1
	

	DRX configuration
	
	1,2,3
	DRX.7
	

	T1
	s
	1,2,3
	[1]
	

	T2
	s
	1,2,3
	[1.28]
	

	T3
	s
	1,2,3
	[2.36]
	

	T4
	s
	1,2,3
	[2.56]
	

	T5
	s
	1,2,3
	[2.36]
	

	cg-SDT-RSRP-ChangeThreshold
	dB
	1,2,3
	[8]
	

	cg-SDT-TimeAlignmentTime
	
	1,2,3
	infinity
	

	CG-SDT resource period
	ms
	
	640
	configuredGrantConfig Peridocity at 38.331 [13]
Config 1,2 : sym640x14, 
config 3 : sym1024x14

	Propagation condition
	
	1,2,3
	AWGN
	



Table 6.2.1.4.1-4 : Supplementary timeline event derivations for NR SA FR1 Configured Grant based Small Data Transmissions (CG-SDT)
	Time Period
	Unit
	Test configuration
	Value
	Derivation

	T_delay_modeB
	ms
	1,2,3
	[4000]
	Test configuration for step 4

	T_delay_modeB
	ms
	1,2,3
	[2000]
	Test configuration for step 10

	W1
	ms
	1,2,3
	[640]
	W1 = T2/2 (see Table 6.2.0-1)

	TAtoTB
	ms
	1,2,3
	[1000]
	TAtoTB = T1

	TBtoTC
	ms
	1,2,3
	[640]
	TBtoTC = W1

	TCtoTD
	ms
	1,2,3
	[640]
	TCtoTD = W1

	TDtoTE
	ms
	1,2,3
	[2360]
	TDtoTE = T3

	TEtoTF
	ms
	1,2,3
	[1000]
	TEtoTF = T_delay_modeB – TDtoTE – TCtoTD = T_delay_modeB – T3 – W1

	TFtoTG
	ms
	1,2,3
	[480]
	TFtoTG = 640*k – T_delay_modeB, where
k = ceil(argmin(640*k > T_delay_modeB))

	TGtoTH
	ms
	1,2,3
	[440]
	TGtoTH = T4 – TEtoTF – TFtoTG – W1

	THtoTI
	ms
	1,2,3
	[640]
	THtoTI = W1

	TItoTJ
	ms
	1,2,3
	>[1720]
	TItoTK = T5 – TJtoTK

	TJtoTK
	ms
	1,2,3
	<640
	TJtoTK < CG-SDT resource periodicity = 640ms

	Note 1:	These timeline derivations are useful to understand different timeline events other than T1, T2, T3, T4 and T5. Calculations are informative.



6.2.1.4.2	Test Procedure
There is one cell in the test, the FR1 PCell, which is the active NR cell. The test parameters for the PCell are given in Table 6.2.1.4.1-1, Table 6.2.1.4.1-3, and Table 6.2.1.5-1. Prior to the start of the test, the UE shall be fully synchronized to PCell (Cell 1). According to Table 6.2.1.5-1, in time intervals T1 to T5 the SS configures the SS-RSRP by fixing Noc and adjusting SNR correspondingly.
1.	Ensure the UE is in [State RRC_CONNECTED with generic procedure parameters Connectivity NR, Connected without release On] [and UE test loop mode B is activated] according to TS 38.508-1 [14] clause 4.5. Cell 1 is the active cell.
2.	Set the parameters of NR Cell according to T1 in Table 6.2.1.5-1. Propagation conditions are set according to clause C.2.3. T1 starts.
3.	When T1 expires the SS shall change the SS-RSRP value to T2 as specified in Table 6.2.1.5-1. T2 starts.
4.	W1=[640]ms seconds after the start of T2 (time event TC), the SS shall send CLOSE UE TEST LOOP message (as per Table 6.2.1.4.1-4, step 4) and transmit one PDCP SDU (which will get buffered at the UE) immediately followed by an RRCRelease message containing CG-SDT configuration for the UE to change its RRC state to RRC_INACTIVE, according to section 6.2.1.4.3.
5.	When T2 expires the SS shall change the SS-RSRP value to T3 as specified in Table 6.2.1.5-1. T3 starts.
6.	When T3 expires the SS shall change the SS-RSRP value to T4 as specified in Table 6.2.1.5-1. T4 starts.
7.	TEtoTF seconds after the start of T4 (time event TF). If the UE transmits PUSCH at the next CG-SDT resource within 640ms + Z after T_delay_modeB expiration (time event TG), then the number of successful tests for CG-SDT transmit event is increased by one. Otherwise, the number of failed tests for CG-SDT transmit event is increased by one and proceed with step 13.
8.	SS sends OPEN UE TEST LOOP message to UE.
9.	UE sends OPEN UE TEST LOOP COMPLETE message to SS.
10.	W1=[640]ms before the end of T4 (time event TH), the SS shall send CLOSE UE TEST LOOP message (as per Table 6.2.1.4.1-4, step 10) and transmit one PDCP SDU (which will get buffered at the UE) immediately followed by an RRCRelease message to the UE with CG-SDT configuration for the UE to change its RRC state to RRC_INACTIVE, according to section 6.2.1.4.3.
11.	When T4 expires the SS shall change the SS-RSRP value to T5 as specified in Table 6.2.1.5-1. T5 starts.
12.	T_delay_modeB expires TItoTJ seconds after the start of T5. If the UE transmits PUSCH at CG-SDT resource [between TJ and until T5 expires] (time event TK), then the number of failed tests for CG-SDT don’t transmit event is increased by one and proceed with step 13. Otherwise, the number of successful tests for CG-SDT don’t transmit event is increased by one and proceed with step 14.
13.	The SS shall switch off and then on the UE and then proceed with step 14.
14.	Repeat steps 1-12 until the confidence level according to Tables G.2.3-1 in Annex G clause G.2 is achieved.
6.2.1.4.3	Message Contents
Editor's Note: Message contents specific to CG-SDT are still FFS
Message contents are according to TS 38.508-1 [14] clauses 4.6.1 and 7.3 with the following exceptions:
Table 6.2.1.4.3-1: Common Exception messages for NR SA FR1 Configured Grant based Small Data Transmissions (CG-SDT)
	Default Message Contents

	Common contents of system information blocks exceptions
	

	Default RRC messages and information elements contents exceptions
	38.508-1 [14] Table 4.6.1-16 with conditions NR_RRC_INACTIVE and SDT



Table 6.2.1.4.3-2: SDT-MAC-PHY-CG-Config-r17 for NR SA FR1 Configured Grant based Small Data Transmissions (CG-SDT)
	Derivation Path: TS 38.508-1 [6], Table 4.6.1-16

	Information Element
	Value/remark
	Comment
	Condition

	SDT-MAC-PHY-CG-Config-r17::= SEQUENCE {
	
	
	

	  cg-SDT-ConfigLCH-RestrictionToAddModList-r17 SEQUENCE (SIZE(1..maxLC-ID)) OF CG-SDT-Config-LCH-restriction-r17 {
	
	[FFS]
	

	    logicalChannelIdentity-r17
	LogicalChannelIdentity with condition DRB1
	
	

	    configuredGrantType1Allowed-r17
	true
	
	

	    allowedCG-List-r17
	Not present
	
	

	  }
	
	
	

	  cg-SDT-ConfigInitialBWP-NUL-r17 CHOICE {
	
	
	

	    setup
	BWP-UplinkDedicatedSDT-r17
	
	

	  }
	
	
	

	  cg-SDT-ConfigInitialBWP-SUL-r17
	Not present
	
	

	  cg-SDT-ConfigInitialBWP-DL-r17
	
	
	

	    setup
	BWP-DownlinkDedicatedSDT-r17
	
	

	  }
	
	
	

	  cg-SDT-TimeAlignmentTimer-r17
	infinity
	
	

	  cg-SDT-RSRP-ThresholdSSB-r17
	FFS
	
	

	  cg-SDT-TA-ValiditationConfig-r17 SEQUENCE {
	
	
	

	    cg-SDT-RSRP-ChangeThreshold-r17
	dB8
	
	

	  }
	
	
	

	  cg-SDT-CS-RNTI-r17
	FFS
	
	

	}
	
	
	



Table 6.2.1.4.3-3: BWP-UplinkDedicatedSDT-r17 for NR SA FR1 Configured Grant based Small Data Transmissions (CG-SDT)
	Derivation Path: TS 38.331 [6], clause 6.2.2

	Information Element
	Value/remark
	Comment
	Condition

	BWP-UplinkDedicatedSDT-r17::= SEQUENCE {
	
	
	

	  pusch-Config-r17 CHOICE {
	
	
	

	    setup
	PUSCH-Config
	
	

	  }
	
	
	

	  configuredGrantConfigToAddModList-r17 SEQUENCE (SIZE (1..maxNrofConfiguredGrantConfig-r16)) OF ConfiguredGrantConfig
	1 entry
	
	

	}
	
	
	



Table 6.2.1.4.3-4: ConfiguredGrantConfig for NR SA FR1 Configured Grant based Small Data Transmissions (CG-SDT)
	Derivation Path: TS 38.331 [6], clause 6.2.2

	Information Element
	Value/remark
	Comment
	Condition

	ConfiguredGrantConfig ::= SEQUENCE {
	
	
	

	  periodicity
	sym640x14
	
	Config 1,2

	
	sym1040640x14
	
	Config 3

	}
	
	
	



6.2.1.5	Test Requirement
Table 6.2.1.5-1 defines the cell specific primary level settings including test tolerances for NR SA FR1 Configured Grant based Small Data Transmissions (CG-SDT).
Table 6.2.1.5-1: Cell-specific test parameters for NR SA FR1 Configured Grant based Small Data Transmissions (CG-SDT)
	Parameter
	Config
	Unit
	SSB#0

	
	
	
	T1
	T2
	T3
	T4
	T5

	[image: ]
	1,2,3
	dBm/15kHz
	-100+TT

	[image: ]
	1,2
	dBm/SSB SCS
	-100+TT

	
	3
	dBm/SSB SCS
	-103+TT

	[image: ]
	1,2,3
	dB
	[0]+TT
	[10.35]+TT
	[0]+TT
	[15.25]+TT
	[6]+TT

	SS RSRP
	1,2,3
	dBm/SSB SCS
	[-100]+TT
	[-89.65]+TT
	[-100]+TT
	[-84.75]+TT
	[-96]+TT

	Io 
	1,2
	dBm/9.36MHz
	[-69.04]+TT
	[-61.31]+TT
	[-69.04]+TT
	[-56.67]+TT
	[-65.07]+TT

	
	3
	dBm/38.16MHz
	[-69.04]+TT
	[-61.31]+TT
	[-69.04]+TT
	[-56.67]+TT
	[-65.07]+TT

	[image: ]
	1,2,3
	dB
	[0]+TT
	[10.35]+TT
	[0]+TT
	[15.25]+TT
	[6]+TT



The UE behaviour in each test during time durations shall be as follows:
During T4, UE shall transmit PUSCH at CG-SDT resource within 640ms + Z after time point TF.
During T5, UE shall not transmit PUSCH at CG-SDT resources after TJ until the end of the test at time point TK.
The rate of correct events observed during repeated tests shall be at least 90%.

<< End of Changes >>
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